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SUMMARY
In the Netherlands, young adults’ drinking practices
have become an issue of public concern since their
drinking levels are high. Heavy drinking can place
young adults at an increased risk for developing short-
and long-term health-related problems. Current national
alcohol prevention programmes focus mainly on adoles-
cents and their parents and paying less systematic atten-
tion to young adults. The present study describes the
theory and evidence-based development of a web-based
brief alcohol intervention entitled What Do You Drink
(WDYD). We applied the Intervention Mapping (IM)
protocol to combine theory and evidence in the develop-
ment and implementation of WDYD. The WDYD inter-
vention aims to detect and reduce heavy drinking of
young adults who are willing to decrease their alcohol
consumption, preferably below the Dutch guidelines of
low-risk drinking. According to the IM protocol, the de-
velopment of WDYD resulted in a structured interven-
tion. Reducing heavy drinking to low-risk drinking was
proposed as the behavioural outcome. Motivational
interviewing principles and parts of the I-Change Model
were used as methods in the development of WDYD,
whereas computer tailoring was selected as main strat-
egy. An effect and a process evaluation of the interven-
tion will be conducted. IM was found to be a practical
instrument for developing the WDYD intervention tai-
lored to a specific target population in the area of
alcohol prevention.
Key words: heavy drinking; college students; Intervention Mapping; web-based brief alcohol
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INTRODUCTION
Alcohol use among young adults is recognized
as a major public health problem in most
Western countries with high social and econom-
ic costs (Rehm et al., 2009). The Netherlands
has a drinking culture in which individuals start
drinking regularly at a relatively young age
compared with other Western countries and
show relatively fast progress to heavy drinking
patterns during the transition from adolescence
to young adulthood (McKinnon et al., 2003;
Hibell et al., 2004, 2009; Verster, 2011; Ji et al.,
2012). Heavy drinking can place young adults, es-
pecially college students and those who are
affiliated with fraternities and sororities (Maalste´,
2000; Ragsdale et al., 2011; Hallett et al., 2012),
at an increased risk for developing short- and
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long-term health-related consequences, including
risky sexual behaviour (Hingson et al., 2003),
brain damage (Zeigler et al., 2005), problematic
alcohol use in adulthood (O’Neill et al., 2001),
liver damage (Norstrom and Ramstedt, 2005)
and various types of cancer (Rehm et al., 2009).
The heavy drinking practices of Dutch young
adults urgently demand adequate interventions
that would encourage them to change their
alcohol consumption. Current national alcohol
prevention programmes concentrate mainly on
adolescents in secondary education and their
parents. Most adolescents who are younger than
18 years of age follow secondary education and
are relatively easy to reach at school. However,
after adolescents turn 18, the prevalence rates
of alcohol use increase substantially (Poelen
et al., 2005). Moreover, at this age, they can
legally purchase light beverages (16 years)
and strong alcoholic beverages (18 years).
Ironically, less systematic attention to preven-
tion is given to this important age group in
the Netherlands. This is partly due to the in-
creasing difficulty to reach young adults through
schools. Nonetheless, there is a clear need for
alcohol prevention for young adults aged 18–24
years old.
The present study describes the theory and
evidence-based development of the What Do
You Drink (WDYD) web-based brief alcohol
intervention for Dutch heavy drinking young
adults aged 18–24 years old who are motivated
to change their drinking behaviour. Our defin-
ition of heavy drinking is based on measures of
heavy alcohol use and binge drinking. Heavy
alcohol use is defined as a mean consumption
rate of more than 14 or 21 glasses of standard
alcohol units per week for females and males,
respectively (Gezondheidsraad, 2006). Binge
drinking is defined as drinking five or more
glasses of standard alcohol units on one drink-
ing occasion at least once per week (Hibell
et al., 2004).
The Intervention Mapping (IM) protocol is a
stepwise approach to describe the planned
process for theory and evidence-based develop-
ment, implementation and evaluation of health
promotion interventions (Bartholomew et al.,
2001). IM elaborates on the fifth phase of the
PRECEDE–PROCEED model (Green and
Kreuter, 1991), but it is not a theoretical frame-
work by itself, and it has not yet been evaluated
or compared with other health promotion
planning frameworks (Ferna´ndez et al., 2005).
Web-based brief alcohol interventions devel-
oped on the basis of theory and evidence are
limited. This makes it difficult to identify the ef-
fective characteristics of the intervention, to
relate effective characteristics to effect sizes
(Webb et al., 2010), or to replicate the interven-
tions in different situations (Kwak et al., 2006).
Studies that have documented the development
of web-based brief alcohol interventions mainly
describe the theoretical basis, structure and/or
content of intervention (Hallett et al., 2009;
Linke et al., 2011). However, these studies do
not describe the planned process for the devel-
opment, implementation and evaluation of
these types of interventions, while a planned
procedure can improve the chance of success
(Brug et al., 2005). The detailed description of
the planned process for the development, im-
plementation and evaluation of an intervention,
which is unique to IM, has incremental value
above these similar approaches. Therefore, the
first version of the IM protocol was applied
using five steps. IM has proved to be a practical
instrument in the development of interventions
aimed at nutrition (Reinaerts et al., 2008),
weight gain prevention (Kwak et al., 2006), sun
protection (Tripp et al., 2000), HIV and preg-
nancy prevention (Tortelo et al., 2005) and cer-
vical cancer screening (Ferna´ndez et al., 2005).
This is the first study to use IM to develop an
intervention in the field of alcohol prevention.
NEED ASSESSMENT
Prior to the beginning of the IM process, it is
essential to conduct a need assessment (NA) to
identify the health problem, its behavioural risk
factors and their associated individual and en-
vironmental determinants for the at-risk target
population. The end product of the NA is the
desired behavioural outcome, which should be
defined in terms of desired reduction in the
health problem. The current study identified
heavy drinking among Dutch college students
aged 18–24 years old as the health problem.
The most important literature on determinants
related to heavy drinking among young adults
aged 18–24 years old are presented in the next
sections.
Several individual and environmental deter-
minants are related to heavy drinking [e.g.
(Ham and Hope, 2003)]. Previous research has
demonstrated that social norms are related to
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heavy drinking among college students in the
age range of 17–25 years old [e.g. (Cullum et al.,
2010; Danielsson et al., 2010)]. It is well estab-
lished, both cross-sectionally [e.g. (Wood et al.,
2001)] and longitudinally [e.g. (Danielsson et al.,
2010)] that young adults who report higher de-
scriptive norms of alcohol use are more likely to
engage in heavy drinking themselves. Although
cross-sectional and longitudinal associations
between descriptive norms and heavy drinking
have been found, associations between injunctive
norms and heavy drinking are more limited and
less consistent, possibly due to the subjective
nature of injunctive norms (Lewis et al., 2010).
Therefore, brief alcohol interventions utilize
mainly descriptive norms instead of injunctive
norms [e.g. (Doumas et al., 2009; Turrisi et al.,
2009)].
A substantial number of studies have shown
that alcohol expectancies are related to heavy
drinking (Greenbaum et al., 2005). Alcohol ex-
pectancies refer to beliefs about the positive or
negative cognitive, affective or behavioural effects
of alcohol (Borsari et al., 2007). Positive expecta-
tions (e.g. relaxation) represent an important
component of motivation to drink, whereas nega-
tive expectations (e.g. cognitive impairment) rep-
resent an important component of motivation to
restrain (Jones et al., 2001). The more positive
one’s alcohol expectations, the more heavily one
drinks and the greater the likelihood of engaging
in heavy drinking (Oei and Morawska, 2004).
Alcohol expectancies appeared to be particularly
important among adolescents who have yet to
decide to drink. Nonetheless, on the other
hand, drinking motives appeared to be more im-
portant than did alcohol expectancies (Anderson
et al., 2009).
Attitudes toward drinking have also been
considered found to be related to heavy drink-
ing [e.g. (Ham and Hope, 2003)]. Research has
indicated that young adults who perceive low
risk and high benefits of alcohol are more likely
to consume alcohol (Lundborg and Lindgren,
2002). Contrary, young adults are less likely to
engage in heavy drinking when they have posi-
tive attitudes and expectancies towards naturally
occurring alcohol-free activities, such as studying
(Murphy et al., 2007). Increasing knowledge
about the health consequences of alcohol can
help young adults perceive risks associated with
alcohol consumption more accurately (Lundborg
and Lindgren, 2002).
Drinking refusal self-efficacy is identified as
final determinant of heavy drinking. Young
adults with low self-efficacy to avoid heavy
drinking in social situations are more likely to
engage in heavy drinking [e.g. (Oei et al., 2005;
Young et al., 2006)], whereas high drinking
refusal self-efficacy predicts lower drinking
quantity and frequency, as well as experiencing
less problems (Collins and Carey, 2007).
The NA resulted in the following desired
behaviour change, which is defined as the be-
havioural outcome for the purpose of this inter-
vention: ‘Dutch college students aged 18–24
Table 1: Proximal programme objectives specified
per determinant
Knowledge LO1a Heavy drinkers are aware of their
heavy drinking status.
Heavy drinkers know the amount
of weight added in the past year
because of drinking
Heavy drinkers know the amount
of money spent on drinking in
the past year because of
drinking




Heavy drinkers know the Dutch
guidelines for low-risk drinking
LO2a Heavy drinkers know how to set
general and specific proximal
drinking goals
Social norms LO1b Heavy drinkers have an adequate
perception of the Dutch
guidelines for low-risk drinking
Heavy drinkers have an adequate
perception of how much their
same-sex peers typically
consume alcohol per week
Self-efficacy LO1c Heavy drinkers express confidence
in their ability to reduce their
heavy drinking status
LO2c Heavy drinkers express confidence
how to set specific proximal
(short-term) drinking goals
Heavy drinkers write down a limit
for the amount of glasses of
standard alcohol units to drink
per week
L03c Heavy drinkers write down reasons
why they find it hard to decrease
their alcohol consumption in
three drinking situations
Heavy drinkers actively use the
tips of their three chosen
drinking situations to succeed
and maintain drinking goals
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years old who are motivated to change their
drinking behaviour in the near future will drink
within the normative limits of the Dutch
National Health Council for low-risk drinking.
This implies that their consumption will not
exceed a mean heavy alcohol use consumption
of more than 14 (females) or 21 (men) glasses
of standard alcohol units per week and/or, in
case of binge drinking, five or more glasses of
standard alcohol units on one drinking occasion
at least once per week within 1 month and 6
months after the intervention’.
INTERVENTION MAPPING
Step 1: Definition of proximal programme
objectives
Step 1 of the IM process identifies the proximal
programme objectives (PPOs), providing the
foundation for the intervention by specifying
who and what will change because of the inter-
vention. First, the behavioural outcome is
divided into performance objectives (POs) by
identifying and selecting changeable individual
and environmental determinants that are asso-
ciated with the health problem. Subsequently,
the theories and models of behaviour change
are used to assess the changeability of the
selected determinants. The POs and the deter-
minants are combined in a matrix of PPOs (see
Table 1). Finally, the learning objectives (LOs),
defined as statements of what the target popula-
tion should learn to change in order to achieve
the desired behavioural outcome (Bartholomew
et al., 2001), are formulated.
The behaviour outcome is subdivided into the
following POs: deciding to reduce heavy drink-
ing, setting drinking goals and maintaining
drinking goals. Knowledge, social norms and
self-efficacy are identified as most important
and changeable intervention components that
should be addressed. Knowledge, although not
sufficient in itself, is a prerequisite for determin-
ant of intentional behaviour change (Van
Empelen et al., 2003). Social norms is another
prerequisite for behavioural change (Bandura,
1986) and seems to be relevant for deciding to
reduce heavy drinking and setting drinking
goals. Self-efficacy is expected to be the final
prerequisite for behavioural change (Kok et al.,
1991) and seems to be relevant to all the POs.
Step 2: Selection of intervention methods and
strategies
Step 2 of the IM process links the PPOs, theory-
based methods and practical strategies for chan-
ging health behaviours.
A substantial body of evidence indicates that
brief alcohol interventions can effectively
reduce heavy drinking among young adults and
students [e.g. (Bewick et al., 2008, Kypri et al.,
2009)]. Brief alcohol interventions are time-
limited preventive consultations that focus on
early detection of problematic alcohol use and
motivation of nontreatment-seeking heavy drin-
kers to change their behaviour or seek treat-
ment (Spijkerman et al., 2010). These types of
interventions are based on motivational inter-
viewing (MI) principles (Miller and Rollnick,
2002) and social influence models (Bandura,
1986). MI refers to ‘a client-centred, directive
method for enhancing intrinsic motivation to
change by exploring and resolving ambivalence’
(Miller and Rollnick, 2002) and includes goal-
setting and action planning components
(Bodenheimer and Handley, 2009). The presen-
tation of discrepant personal information to in-
crease one’s motivation to change or modify his
or her drinking behaviour is generally a central
component of brief alcohol interventions
(Spijkerman et al., 2010). Therefore, most brief
alcohol interventions consist of two parts (i) a
screening procedure and (ii) personalized feed-
back based on the screening outcomes. Topics
that are addressed in the screening and feed-
back include personal drinking profile (e.g.
quantity–frequency consumed), risk factors
(e.g. negative consequences) and normative
comparisons (e.g. perceptions about peers’
drinking). The inclusion of normative feedback
is based on models on social influence processes
(Bandura, 1986) and refers, in this case, to the
presentation of comparative information about
personal drinking levels and drinking levels of a
relevant comparison group, such as same-sex
peers (Spijkerman et al., 2010). The provision of
personalized feedback, based on the individuals’
personal situation, implies that the intervention
is ‘tailored’. According to the literature, tailored
interventions are more effective compared with
general interventions because the receiver of
the intervention identifies him or herself with
personally relevant information. In addition, the
receiver pays more attention to the message
because the tailored intervention contains more
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relevant and less redundant information com-
pared with general interventions (De Vries and
Brug, 1999a).
Originally, brief alcohol interventions were
delivered by face-to-face methods (Borsari and
Carey, 2000) and postal mail methods (Wild
et al., 2007). Recently, interventions are also
delivered electronically via computer pro-
grammes (Neighbors et al., 2004) and Internet
(Kypri et al., 2009). This web-based approach
has certain advantages over the more conven-
tional delivery methods. (i) Young adults prefer
electronic feedback compared with face-to-face
feedback (Kypri et al., 2003), (ii) it allows easy
access to large audiences, (iii) it allows partici-
pants to access the intervention at their own
convenience, (iv) the brief character of the
intervention is time efficient and easier to im-
plement and (v) tailored information can be
offered in an automated, cost-effective and flex-
ible way (Riper et al., 2009). Web-based brief
alcohol interventions may be particularly suit-
able for college students, especially considering
that the majority of young adults in Western
countries have access to the Internet and make
frequent use of Internet technologies (Lebo,
2010). Therefore, computer tailoring was used
to tailor the intervention to each participant.
MI principles and parts of the I-Change model
(De Vries et al., 2003) were used as methods to
develop WDYD, whereas computer tailoring
was selected as main strategy. The I-Change
model or the Integrated Model is derived from
the Attitude-Social Influence-Self-efficacy (ASE)
model (De Vries and Brug, 1999b) that inte-
grates aspects of several theories including the
Theory of Planned Behavior (Ajzen, 1991),
the Social Cognitive Theory (Bandura, 1986),
the Transtheoretical Model (Prochaska and
Velicer, 1997) and the Health Belief Model
(Janz and Becker, 1984) in order to explain be-
havioural change process. The I-Change model
assumes that at least three phases, awareness,
motivation and action, can be distinguished in
the behavioural change process. For each phase,
different determinants are relevant. Our target
population is heavy drinking young adults aged
18–24 years old who are motivated to change
their drinking behaviour and therefore are
thought to move into the action phase. Hence,
WDYD focuses predominantly on the action
phase of the behaviour change process with
knowledge, social norms and self-efficacy as key
determinants (see Figure 1).
Step 3: Programme plan
Step 3 of the IM process translates the interven-
tion methods and strategies into the programme
plan. The intervention components and inter-
vention materials are developed and produced
as part of the programme plan in order to
conduct and implement a pilot study among
representatives of the target population to
pre-test the intervention.
Three steps were undertaken for the develop-
ment of WDYD. First, the chosen strategy
was operationalized into a programme plan.
Second, representatives of the Trimbos Institute
designed the programme materials of WDYD.
The Trimbos Institute is the National Institute
of Mental Health and Addiction in the
Netherlands. Goals of the Trimbos Institute are
(i) enhancing the quality of life by engaging in
the development and application of knowledge
about mental health and addiction and (ii)
undertaking evidence-based activities intended
to contribute to and facilitate changes in mental
health and addiction care to stimulate individ-
ual health gains, promote more effective treat-
ment methods and provide models for more
efficient care. Finally, WDYD was pre-tested
with the target population on user friendliness,
design and ideas, and adapted, when necessary,
to produce the final version.
WDYD aims to detect and reduce heavy
drinking of young adults who are willing to de-
crease their alcohol consumption, preferably
below the Dutch guidelines of low-risk drinking.
The first part of WDYD focuses on increasing
participants’ awareness of the potential pro-
blems, consequences, and risks associated with
their drinking behaviour based on MI princi-
ples. It contains (i) a homepage, (ii) a screening
test addressing participants’ name, sex, age,
education level, weight, alcohol use, willingness
to change alcohol consumption, average
expenses on one alcohol beverage and descrip-
tive social norms and (iii) personalized feed-
back that is tailored to participants’ sex, alcohol
intake and perceived social norms.
The WDYD homepage provides information
about who the intervention targets (i.e. young
adults who drink alcohol frequently), what you
receive from the intervention (i.e. personalized
feedback) and the duration to complete the
intervention (i.e. about 20 min). After the home-
page, the intervention proceeds with the screen-
ing test. The personalized feedback from the
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screening test includes (i) advice about drinking
according to the guidelines of the Dutch
National Health Council (Gezondheidsraad,
2006), (ii) the amount of glasses of standard
alcohol units that the participant consumed in
the last year, with estimates of the number of
calories consumed, the amount of weight added
because of drinking and the amount of money
spent on drinking and (iii) a bar chart comparing
the number of glasses of standard alcohol units
per week that participants think their same-sex
peers consume with the number of glasses of
standard alcohol units per week that participants’
same-sex peers actually consume. The compara-
tive data of the descriptive norms from same-sex
peers are retrieved from alcohol prevalence esti-
mates obtained from the same-sex nationally
representative sample of the general population
(CBS, 2010). The tone of voice of the persona-
lized feedback was non-judgemental and reflect-
ive conform MI principles.
The second part of WDYD focuses on setting
and maintaining drinking goals, with a general
goal of reducing heavy drinking. Participants
are prompted to make decisions about the
maximum amount of glasses of standard units
of alcohol they want to drink every day of the
week at a given time point. Setting such specific
proximal (short-term) goals, also called action
plans, are found to be more effective than
setting distal (long-term) goals (Bodenheimer
and Handley, 2009). After the sign-in procedure
through a unique login and security identifica-
tion code, participants are offered an overview
of the amount of glasses of standard alcohol
units they typically consume per week based on
their answers to the questions on the screening
test. Subsequently, participants operationalized
action plans about the maximum amount of
glasses of standard alcohol units they want to
drink every day of the week, preferably within
the limits of low-risk drinking. Besides goal-
setting and action planning, WDYD focuses on
strengthening participants’ drinking refusal self-
efficacy (Oei et al., 2005) to succeed and main-
tain drinking goals.
After participants have operationalized their
action plans, they are asked to choose 3 out of
the 12 provided drinking situations in which
they find it hard to resist alcohol. Focus group
Fig. 1: I-Change Model applied for the web-based brief alcohol intervention WDYD.
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discussions were conducted with the target
population to identify these drinking situations.
Seven different drinking situations were identi-
fied and added to the 19 drinking situations of
the revised adolescents’ version of Young’s
drinking refusal self-efficacy questionnaire
[DRSEQ-RA: (Oei et al., 2005, Young et al.,
2007)]. Subsequently, these 26 drinking situa-
tions were examined quantitatively online using
a sample of heavy drinking young adults (n ¼
158) in order to select drinking situations for
WDYD. Assessed were (i) the frequency of
drinking one or more glasses of standard
alcohol units on each drinking situation in the
previous week, (ii) the number of glasses of
standard alcohol units they had drunk on each
drinking situation in the previous week and (iii)
the respondents’ ability to resist drinking
alcohol in each drinking situation. In total, a set
of 12 drinking situations was selected for
WDYD (see Table 2). After selecting 3 out of
the 12 provided drinking situations (e.g. ‘When
my friends are drinking’, ‘When I am dining
out’, ‘When someone offers me a drink’), parti-
cipants are asked to give a rationale why they
find it hard to resist alcohol in these drinking
situations. Finally, each of the chosen drinking
situations provides several tips to resist alcohol
and cope with these situations in order to
succeed and maintain the general and specific
drinking goals.
Step 4: Adaptation and implementation plan
Step 4 of the IM process focuses on adoption
and implementation of the intervention. The
end product is a plan for adoption and imple-
mentation a programme that would influence
behaviour of individuals who will make deci-
sions about adopting and using the programme.
The collaboration with the Trimbos Institute
provides a high potential to ensure effective dis-
tribution of information and an adequate
large-scale implementation, since WDYD could
be easily incorporated in their materials and pro-
grammes. Practitioners in the field of alcohol
prevention and health promotion will further be
informed about the effectiveness of WDYD
through a large-scale mailing distributed to inter-
ested organizations and institutions. Depending
on its effectiveness, organizations (e.g. STAP,
Dutch Institute for Alcohol Policy) will be
encouraged to make referrals to WDYD through
their official websites and in other alcohol pre-
vention communications. Therefore, we will send
out promotion materials about WDYD to all
interested parties. Furthermore, if effective,
WDYD will be incorporated into materials of
the national mass media campaign for youth
alcohol prevention, the national campaign and
programme on alcohol and parenting, and the
‘Healthy School and Drugs’ (Gezonde School en
Genotmiddelen) and I.Com (Innovation Centre
Table 2: Overview of 26 drinking situations
Drinking situations M SD Range
1. When I am at a partya,b,c 3.28 0.72 1.33–5.33
2. When my friends are drinkinga 3.18 0.70 1.33–5.00
3. When I am at the Greek letter
organizationa,b
2.94 0.73 1.00–5.33
4. When I am free the next daya,b 2.93 0.62 1.00–5.00
5. When I am at a nightclub/
concerta,c
2.89 0.79 1.00–5.00
6. When someone offers me a
drinka
2.87 0.65 1.00–4.67
7. When I am watching TVa 2.83 0.45 1.00–4.00
8. When I am dining outa 2.81 0.52 1.33–4.33
9. When my boy/girlfriend is
drinkinga
2.80 0.58 1.00–4.33
10. When I have already paid for
my drinksa,b
2.79 0.86 1.00–5.00
11. When I have finished my
examsa,b
2.71 0.77 1.00–5.33
12. When I have just finished
playing sporta,b
2.69 0.44 1.00–4.33
13. When I am by myself 2.66 0.30 1.00–3.67
14. When I am at a festivala,b 2.65 0.82 1.00–4.67
15. When I am listening to music
or reading
2.64 0.31 1.00–4.00
16. When I participate in a cafe´
sport (e.g. darts, pool)b
2.64 0.55 1.00–4.67
17. When I first arrive home 2.63 0.25 1.00–3.67
18. When I am on the way home
from school
2.61 0.31 1.00–3.33
19. When I feel nervous 2.61 0.27 1.00–3.67
20. When I am having lunch 2.61 0.34 1.00–4.00
21. When I am worried 2.60 0.24 1.00–3.00
22. When I feel upset 2.60 0.25 1.00–3.33
23. When I feel sad 2.60 0.30 1.00–3.67
24. When I feel frustrated 2.58 0.29 1.00–3.33
25. When I am feeling down 2.58 0.27 1.00–3.33
26. When I am angry 2.57 0.29 1.00–3.67
Note. n ¼ 158.
aThe 12 selected drinking situations for WDYD. The
scores of frequency, intensity and self-efficacy were
summed to get one mean score of the drinking situations,
with higher scores reflecting higher frequency and intensity
and lower self-efficacy.
bDrinking situations retrieved from focus group
discussions.
c‘When I am at a party’ and ‘When I am at a nightclub/
concert’ were taken together into one drinking situation
‘When I am going out (party/nightclub/concert)’.
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of Mental Health & Technology) programmes,
both run by the Trimbos Institute. Since the
tested intervention involves a web-based brief
alcohol intervention, it will be easy to implement
by providing the WDYD link on websites or in
promotion and education materials. Some specif-
ic actions for further implementation will consist
of adding the WDYD link to promotion materi-
als and on the official website of the national
youth alcohol prevention campaign ‘Mainstage’.
Within the framework of this mass media cam-
paign, youth-oriented activities and contests that
will be organized to create publicity will
promote WDYD. In addition, WDYD will be
integrated in prevention materials that are devel-
oped for students and in online modules for the
national school prevention programme ‘Healthy
School and Drugs’. Finally, another relevant dir-
ection for further implementation will be the in-
tegration of WDYD in more extensive e-health
modules developed at I.Com.
Step 5: Evaluation plan
Step 5 of the IM process entails an effect and a
process evaluation of the intervention. The
primary objective of the effect evaluation is to
test the effectiveness of WDYD. To determine
the effectiveness of WDYD, a two-arm parallel
group randomized controlled trial will be con-
ducted among 908 heavy drinking college stu-
dents (for other evaluations of web-based brief
interventions, see Riper et al., 2008 and Wallace
et al., 2011). One month before the interven-
tion, participants in both the experimental (n ¼
454: web-based brief alcohol intervention) and
control condition (n ¼ 454: no intervention) will
receive five weekly repeated online Ecological
Momentary Assessment (EMA) measurements
(Stone and Shiffman, 1994). After these five
measurements, participants in the experimental
condition will be exposed to WDYD.
Immediately after the intervention, participants
in both conditions will receive an EMA meas-
urement of alcohol-related cognitions, that is,
attitudes, self-efficacy, subjective norms and
alcohol expectancies. One week after the inter-
vention, participants will receive weekly EMA
measurements for 6 months and a final EMA
measurement 9 months after the intervention.
Both in the pre-tests and post-tests, EMA will
be used to assess participants’ alcohol use and
alcohol-related cognitions (Voogt et al., 2011).
The process evaluation—which concerns how
and why the intervention was effective or not
(Steckler and Linnan, 2002)—will be assessed
by (i) the percentage of participants that partici-
pated in the intervention, (ii) evaluating which
intervention components were actually deliv-
ered to the participants, (iii) asking participants
to what degree they have read the content of
the website and (iv) asking the intervention pro-
viders to indicate the extent to which the inter-
vention was delivered as planned.
CONCLUSION
The present study is the first to describe the
planned process for the development, imple-
mentation, and process and effect evaluation of
a web-based brief alcohol intervention based
upon the IM approach. Strengths of IM encom-
pass that WDYD was developed on the basis of
theory and empirical evidence enabling other
programme planners to identify and retain the
crucial elements in order to translate the inter-
vention to new populations and/or settings.
Moreover, WDYD is tailored to the target
population as a result of IM, which should
improve the likelihood of effectiveness of the
intervention because less redundant information
is given, users’ confidentiality is ensured, and
the stages of the behavioural change process are
considered (Brug et al., 2005). Finally, the use
of IM ensured the participation and involve-
ment of the programme planners through all
the phases of the project (Ferna´ndez et al.,
2005), thereby enhancing further collaboration
among the programme planners.
Several limitations need to be acknowledged
regarding the use of IM. First, the usefulness of
IM in the development of web-based brief
interventions has not yet been demonstrated.
Therefore, it is difficult to determine the suc-
cessful application of IM in the field of alcohol
prevention. Secondly, the iterative planning
process of IM might hamper the acquisition of
funding, as the intervention is subject to
ongoing evaluation and adaptation (Reinaerts
et al., 2008). However, this affords flexible and
corrective decision-making during the process,
eventually resulting in a state-of-art interven-
tion. Third, IM is a time-consuming process.
However, it ensured a systematic evidence-
based and theory-driven development and im-
plementation of the WDYD intervention.
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We hope to encourage developers in the field
of web-based interventions to make the devel-
opment and implementation of the intervention
more transparent in order to understand the
underlying mechanisms of the effectiveness of
interventions.
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